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1
DATA TRANSMISSION METHOD AND
APPARATUS, GATEWAY, CHIP, AND
STORAGE MEDIUM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation of International Appli-
cation No. PCT/CN2021/071462, filed on Jan. 13, 2021,
which claims priority to Chinese Patent Application No.
202010131309.X, filed on Feb. 28, 2020. The disclosures of
the aforementioned applications are hereby incorporated by
reference in their entireties.

TECHNICAL FIELD

This application relates to the field of communications
technologies, and in particular, to a data transmission
method and apparatus, a gateway, a chip, and a storage
medium.

BACKGROUND

At present, various industries have various personalized
requirements for transmission quality of mobile networks.
With development of a fifth generation (5G) mobile com-
munications system, in a protocol data unit (PDU) session,
based on a quality of service flow identifier (QFI), most
refined distinction of a user service flow granularity is
performed, and quality of service guarantee of different
service-level agreements (SLAs) is provided, which pro-
vides 5G customers with customizable network services
based on QoS flows (namely, service flows).

A passive optical network (PON) is a passive optical
network with a point-to-multipoint structure. The PON
includes an optical line terminal (OLT), an optical distribu-
tion network (ODN), and an optical network unit/terminal
(ONU/ONT). The PON (Passive Optical Network) includes
an Ethernet passive optical network EPON (Ethernet PON)
and a gigabit passive optical network GPON (Gigabit PON).
The GPON uses a generic encapsulation method (GEM),
and can bear a plurality of services and provide quality of
service guarantee for various types of services, which shows
the potential of a broadband optical access technology in the
future. A GEM frame is a smallest service bearing unit and
a most basic data structure in a GPON technology. A
transmission container (T-CONT) is a container for bearing
a service in an upstream direction of the GPON. All GEM
ports need to be mapped to the T-CONT, and the OLT
transmits a service flow to a core network side through
dynamic bandwidth allocation (DBA) scheduling. The
T-CONT is an upstream traffic scheduling unit of the DBA,
that is, a service container. Each T-CONT is uniquely
identified by an allocation identifier (Alloc-ID). The Alloc-
ID is allocated by each GPON port of the OLT. In other
words, ONUs at a same GPON port of the OLT do not have
T-CONTs with a same Alloc-ID. In an upstream transmis-
sion direction, the ONU maps a service flow to a corre-
sponding GEM port based on a VLLAN and/or 802.1p of the
service flow. The GEM port carries the service flow and then
maps the service flow to different types of T-CONTs. How-
ever, one T-CONT includes a plurality of T-CONT queues,
and the ONU may schedule service flows in the T-CONT
queues based on 802.1p carried in a packet.

However, when upstream transmission is performed on a
service flow in a 5G customized service in the GPON, in a
conventional technology, a QoS characteristic of the service
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2

flow cannot be considered for such upstream data transmis-
sion in the GPON. In other words, scheduling manners for
such service flows in the GPON and a 5G network are
inconsistent. As a result, scheduling of such service flows
may be delayed.

SUMMARY

This application provides a data transmission method and
apparatus, a gateway, a chip, and a storage medium, so that
a service flow scheduling manner in a fixed-mobile conver-
gence network is consistent with a service flow scheduling
manner in a mobile network, to avoid delayed scheduling of
a service flow.

According to a first aspect, this application provides a data
transmission method, where the method is applied to a part
or all of a gateway. The method includes: mapping a
to-be-transmitted service flow to a virtual connection based
on a mapping relationship between an identifier of the
to-be-transmitted service flow in a mobile network and an
identifier of the virtual connection, where the virtual con-
nection is a virtual connection between the gateway and an
optical line terminal that are corresponding to the to-be-
transmitted service flow; mapping the to-be-transmitted ser-
vice flow to a virtual bearer based on a mapping relationship
between the identifier of the virtual connection and an
identifier of the virtual bearer, where the virtual bearer is a
virtual bearer between the gateway and the optical line
terminal that are corresponding to the virtual connection;
and mapping the to-be-transmitted service flow to a virtual
bearer queue based on a mapping relationship between a
quality of service characteristic identifier of the to-be-
transmitted service flow and an identifier of the virtual
bearer queue in the virtual bearer, to transmit the to-be-
transmitted service flow to the optical line terminal.

In this way, the identifier of the to-be-transmitted service
flow in the mobile network and the quality of service
characteristic identifier of the to-be-transmitted service flow
are introduced into a fixed-mobile convergence network,
and when the service flow is scheduled, scheduling is
performed based on the quality of service characteristic
identifier of the to-be-transmitted service flow, which is
consistent with a scheduling manner in the mobile network.
Therefore, scheduling of the to-be-transmitted service flow
is not delayed.

Optionally, a higher priority of the to-be-transmitted ser-
vice flow indicates a higher priority of the virtual bearer
queue. Based on this, it can be ensured that a service flow
with a higher priority in the mobile network is preferentially
scheduled in the fixed-mobile convergence network.

Optionally, the mapping relationship between the identi-
fier of the to-be-transmitted service flow in the mobile
network and the identifier of the virtual connection is
preconfigured for the gateway. Alternatively, the mapping
relationship between the identifier of the to-be-transmitted
service flow in the mobile network and the identifier of the
virtual connection is preconfigured for the terminal. Corre-
spondingly, the method further includes: receiving the map-
ping relationship that is between the identifier of the to-be-
transmitted service flow in the mobile network and the
identifier of the virtual connection and that is sent by the
terminal.

The mapping relationship between the identifier of the
to-be-transmitted service flow in the mobile network and the
identifier of the virtual connection is preconfigured for the
terminal. In this case, the gateway does not need to store or
cache mapping relationships between identifiers of to-be-
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transmitted service flows corresponding to all terminals in
the mobile network and identifiers of virtual connections, so
that storage pressure of the gateway can be reduced.

Optionally, the mapping relationship between the quality
of service characteristic identifier of the to-be-transmitted
service flow and the identifier of the virtual bearer queue is
preconfigured for the gateway. Alternatively, the mapping
relationship between the quality of service characteristic
identifier of the to-be-transmitted service flow and the
identifier of the virtual bearer queue is preconfigured for the
terminal. Correspondingly, the method further includes:
receiving the mapping relationship that is between the
quality of service characteristic identifier of the to-be-
transmitted service flow and the identifier of the virtual
bearer queue and that is sent by the terminal.

In this case, the gateway does not need to store or cache
mapping relationships between quality of service character-
istic identifiers of to-be-transmitted service flows corre-
sponding to all terminals and identifiers of virtual bearer
queues, so that storage pressure of the gateway can be
reduced.

Optionally, before the mapping a to-be-transmitted ser-
vice flow to a virtual connection based on a mapping
relationship between an identifier of the to-be-transmitted
service flow in a mobile network and an identifier of the
virtual connection, the method further includes: receiving
the identifier that is of the to-be-transmitted service flow in
the mobile network and that is sent by the terminal, and the
quality of service characteristic identifier that is of the
to-be-transmitted service flow and that is sent by the termi-
nal.

The following describes an apparatus, a device, a chip, a
storage medium, and a computer program product. For
effects thereof, refer to effects corresponding to the forego-
ing method part. Details are not described herein again.

According to a second aspect, this application provides a
data transmission apparatus, including: a first mapping mod-
ule, configured to map a to-be-transmitted service flow to a
virtual connection based on a mapping relationship between
an identifier of the to-be-transmitted service flow in a mobile
network and an identifier of the virtual connection, where
the virtual connection is a virtual connection between a
gateway and an optical line terminal that are corresponding
to the to-be-transmitted service flow; a second mapping
module, configured to map the to-be-transmitted service
flow to a virtual bearer based on a mapping relationship
between the identifier of the virtual connection and an
identifier of the virtual bearer, where the virtual bearer is a
virtual bearer between the gateway and the optical line
terminal that are corresponding to the virtual connection;
and a third mapping module, configured to map the to-be-
transmitted service flow to a virtual bearer queue based on
a mapping relationship between a quality of service char-
acteristic identifier of the to-be-transmitted service flow and
an identifier of the virtual bearer queue in the virtual bearer,
to transmit the to-be-transmitted service flow to the optical
line terminal.

Optionally, a higher priority of the to-be-transmitted ser-
vice flow indicates a higher priority of the virtual bearer
queue.

Optionally, the mapping relationship between the identi-
fier of the to-be-transmitted service flow in the mobile
network and the identifier of the virtual connection is
preconfigured for the gateway. Alternatively, the mapping
relationship between the identifier of the to-be-transmitted
service flow in the mobile network and the identifier of the
virtual connection is preconfigured for the terminal. Corre-
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4

spondingly, the apparatus further includes: a first receiving
module, configured to receive the mapping relationship that
is between the identifier of the to-be-transmitted service flow
in the mobile network and the identifier of the virtual
connection and that is sent by the terminal.

Optionally, the mapping relationship between the quality
of service characteristic identifier of the to-be-transmitted
service flow and the identifier of the virtual bearer queue is
preconfigured for the gateway. Alternatively, the mapping
relationship between the quality of service characteristic
identifier of the to-be-transmitted service flow and the
identifier of the virtual bearer queue is preconfigured for the
terminal. Correspondingly, the apparatus further includes: a
second receiving module, configured to receive the mapping
relationship that is between the quality of service charac-
teristic identifier of the to-be-transmitted service flow and
the identifier of the virtual bearer queue and that is sent by
the terminal.

Optionally, the apparatus further includes: a third receiv-
ing module, configured to receive the identifier that is of the
to-be-transmitted service flow in the mobile network and
that is sent by the terminal, and the quality of service
characteristic identifier that is of the to-be-transmitted ser-
vice flow and that is sent by the terminal.

According to a third aspect, this application provides a
gateway, including: at least one processor; and a memory
communicatively connected to the at least one processor.

The memory stores instructions that can be executed by
the at least one processor, and the instructions are executed
by the at least one processor, to enable the at least one
processor to perform the method according to any one of the
first aspect or the optional manners of the first aspect.

According to a third aspect, this application provides a
chip. The chip is configured to perform the method accord-
ing to any one of the first aspect or the optional manners of
the first aspect.

According to a fourth aspect, this application provides a
non-transitory computer-readable storage medium that
stores computer instructions, where the computer instruc-
tions are used to enable a computer to perform the method
according to any one of the first aspect or the optional
manners of the first aspect.

According to a fifth aspect, this application provides a
computer program product. The computer program product
includes computer instructions, where the computer instruc-
tions are used to enable a computer to perform the method
according to any one of the first aspect or the optional
manners of the first aspect.

This application provides a data transmission method and
apparatus, a gateway, a chip, and a storage medium. The
method includes: mapping a to-be-transmitted service flow
to a virtual connection based on a mapping relationship
between an identifier of the to-be-transmitted service flow in
a mobile network and an identifier of the virtual connection,
where the virtual connection is a virtual connection between
the gateway and an optical line terminal that are correspond-
ing to the to-be-transmitted service flow; mapping the to-be-
transmitted service flow to a virtual bearer based on a
mapping relationship between the identifier of the virtual
connection and an identifier of the virtual bearer, where the
virtual bearer is a virtual bearer between the gateway and the
optical line terminal that are corresponding to the virtual
connection; and mapping the to-be-transmitted service flow
to a virtual bearer queue based on a mapping relationship
between a quality of service characteristic identifier of the
to-be-transmitted service flow and an identifier of the virtual
bearer queue in the virtual bearer, to transmit the to-be-



US 11,916,803 B2

5

transmitted service flow to the optical line terminal. In this
way, the identifier of the to-be-transmitted service flow in
the mobile network and the quality of service characteristic
identifier of the to-be-transmitted service flow are intro-
duced into a fixed-mobile convergence network, and when
the service flow is scheduled, scheduling is performed based
on the quality of service characteristic identifier of the
to-be-transmitted service flow, which is consistent with a
scheduling manner in the mobile network. Therefore, sched-
uling of the to-be-transmitted service flow is not delayed.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic diagram of mapping a service flow
in a 5G network according to this application;

FIG. 2 is a schematic diagram of a relationship between
a GEM port and a T-=CONT according to an embodiment of
this application;

FIG. 3 is a schematic diagram of a fixed-mobile conver-
gence network according to an embodiment of this applica-
tion;

FIG. 4 is a flowchart of a data transmission method
according to an embodiment of this application;

FIG. 5 is a schematic diagram of a data transmission
method according to this application;

FIG. 6 is a flowchart of a data transmission method
according to another embodiment of this application;

FIG. 7 is a schematic diagram of a data transmission
apparatus according to an embodiment of this application;
and

FIG. 8 is a schematic diagram of a gateway 800 according
to an embodiment of this application.

DETAILED DESCRIPTION OF ILLUSTRATIVE
EMBODIMENTS

There are a large quantity of network services that can be
customized based on QoS flows in a 5G network. Specifi-
cally, the 5G network supports a guaranteed bit rate (GBR)
service flow and a non-guaranteed bit rate (Non-GBR)
service flow, and a 5G QoS model further supports reflective
QoS. The service flow is a most refined QoS distinction
granularity of a PDU session. A difference between two
PDU sessions lies in their different service flows. In the 5G
network, one QFI is used to identify one QoS flow. User
plane data with a same QFI in the PDU session obtains same
forwarding processing, for example, same scheduling and
same admission threshold. One PDU session may have a
plurality of service flows, but a QFI of each service flow is
different, and QFIs of two PDU sessions of a terminal may
be the same. In the 5G network, a service flow has the
following characteristics.

1. QoS configuration on an access network (AN) side,
where the configuration may be that a session management
function (SMF) network element provides the QoS configu-
ration for the AN by using an access and mobility manage-
ment function (AMF) network element. Alternatively, the
QoS configuration is preconfigured for the AN. QoS con-
figuration (namely, a QoS characteristic) of one service flow
is indexed by using a 5G quality identifier (5QI). The QoS
configuration includes: (1) Allocation and retention priority
(Allocation and Retention Priority, ARP), including infor-
mation such as a priority, a preemption capability, and
preemption vulnerability. The priority defines importance of
a terminal resource request. When system resources are
limited, an ARP parameter determines whether a new ser-
vice flow is to be accepted or rejected. The ARP ranges from
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1 to 15. The value 1 indicates a highest priority. (2) Reflec-
tive QoS attribute (RQA): The RQA is an optional param-
eter, which indicates that some services on the service flow
may be affected by reflective QoS. Only when a core
network allocates an RQA parameter of a service flow to the
AN by using signaling, the AN can enable a reflective QoS
indication (RQI) to perform transmission on a radio resource
of'the flow. (3) Notification control: For a GBR service flow,
the core network controls, by using the parameter, whether
a next generation-radio access network (NG-RAN) reports a
message to notify the core network when a guaranteed flow
bit rate (GFBR) of the GBR service flow cannot be met. (4)
Flow bit rate: For a GBR service flow, the flow bit rate is
divided into GFBR-upstream/downstream and maximum
flow bit rate (MFBR)-upstream/downstream. The GFBR
indicates a bit rate guaranteed by a network to provide for a
service flow in an average time window. The MFBR limits
a bit rate to a highest bit rate expected by a service flow. (5)
Per session aggregate maximum bit rate (Session-AMBR):
Each PDU session has a session-AMBR. The session-
AMBR is a subscription parameter, which defines an upper
limit of a sum of bit rates of all non-GBR service flows of
one PDU session. The session-AMBR 1is not applicable to a
GBR service flow. (6) Per UE aggregate maximum bit rate
(UE-AMBR): Each terminal has a UE-AMBR. The UE-
AMBR defines an upper limit of a sum of bit rates of all
non-GBR service flows of one terminal. The UE-AMBR is
not applicable to a GBR service flow.

2. QoS rules on a terminal side. These rules are provided
by the SMF for a terminal in a PDU establishment or
modification procedure, or are derived by the terminal by
using a reflective QoS mechanism. These QoS rules may be
implicitly provided to the terminal, or preconfigured for the
terminal, or implicitly derived by the terminal by using the
reflective QoS mechanism. The terminal may associate
upstream data with a corresponding service flow according
to the QoS rule.

FIG. 1 is a schematic diagram of mapping a service flow
in a 5G network according to this application. As shown in
FIG. 1, for upstream data, a terminal associates the upstream
data with a corresponding service flow according to a QoS
rule, each service flow has a corresponding QFI, and each
service flow is mapped to an AN resource, that is, a radio
bearer (RB), and is transmitted upward. As described above,
the SMF provides the QoS configuration for the AN side,
where the configuration includes the 5QI. In other words,
when the AN side performs upstream transmission on a
service flow, scheduling is implemented based on a 5QI of
the service flow.

As described above, a GPON uses a GEM, and can bear
a plurality of services and provide quality of service guar-
antee for various types of services, which shows the poten-
tial of a broadband optical access technology in the future.
A T-CONT is a container for bearing a service in an
upstream direction of the GPON. All GEM ports need to be
mapped to the T-CONT, and an OLT transmits a service flow
to a core network side through DBA scheduling. Each
T-CONT is uniquely identified by an Alloc-ID. FIG. 2 is a
schematic diagram of a relationship between a GEM port
and a T-CONT according to an embodiment of this appli-
cation. As shown in FIG. 2, one GEM port may be mapped
to one T-CONT, and a plurality of GEM ports may also be
mapped to one T-CONT. However, one T-CONT includes a
plurality of T-CONT queues, and an ONU may schedule
service flows in the T-CONT queues based on 802.1p carried
in a packet.
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However, when upstream transmission is performed on a
service flow in a 5G customized service in the GPON, in a
conventional technology, a QoS characteristic of the service
flow cannot be considered for such upstream data transmis-
sion in the GPON. In other words, scheduling manners for
such service flows in the GPON and the 5G network are
inconsistent. As a result, scheduling of such service flows
may be delayed.

To resolve the foregoing technical problem, this applica-
tion provides a data transmission method and apparatus, a
gateway, a chip, and a storage medium. An inventive con-
cept of this application is to introduce a 5QI in a mobile
communications network into a PON, to perform service
flow scheduling based on the 5QI.

The technical solution of this application is applicable to
a fixed-mobile convergence network, that is, a convergence
network of the PON and the mobile communications net-
work. For example, FIG. 3 is a schematic diagram of a
fixed-mobile convergence network according to an embodi-
ment of this application. As shown in FIG. 3, a terminal 31
is connected to an optical line terminal 33 by using a
gateway 32, and the optical line terminal 33 accesses a
wireless core network by using an AN.

The terminal 31 may be a wireless terminal. The wireless
terminal may be a device that provides a user with voice
and/or data connectivity, a handheld device with a wireless
connection function, or another processing device connected
to a wireless modem. The wireless terminal may commu-
nicate with at least one core network through a radio access
network (RAN). The wireless terminal may be a mobile
terminal such as a mobile phone (or referred to as a
“cellular” phone) and a computer with a mobile terminal.
For example, the wireless terminal may be a portable,
pocket-sized, handheld, computer built-in, or in-vehicle
mobile apparatus, which exchanges voice and/or data with
the radio access network. The wireless terminal may also be
referred to as a subscriber unit, a subscriber station, a mobile
station, a remote station, an access point, a remote terminal,
an access terminal, a user terminal, user equipment (UE), or
a user agent. This is not limited herein.

The gateway may be a next generation-residential gate-
way (NG-RG), and the gateway is configured to connect the
terminal to a fixed-mobile convergence core network. In this
application, the gateway refers to a user gateway in upstream
of a PON.

The optical line terminal 33 may be an OLT in the PON,
and is configured to forward a service flow of the gateway
32 to an upper layer network after being accessed and
converged by using a PON technology.

The AN may use a global system for mobile communi-
cations (GSM), code division multiple access (CDMA),
wideband code division multiple access (WCDMA), long
term evolution (LTE), a 5G or new radio technology, a future
6G technology, or the like. Correspondingly, the core net-
work may be a core network corresponding to the AN, for
example, a 5G core network (5GC).

FIG. 4 is a flowchart of a data transmission method
according to an embodiment of this application. The method
is applied to a part or all of a gateway. The part of the
gateway may be a processor, a processing unit, a chip, or the
like in the gateway. The following describes the technical
solutions of this application by using the gateway as an
execution body. As shown in FIG. 4, the method includes the
following steps.

Step S401: The gateway maps a to-be-transmitted service
flow to a virtual connection based on a mapping relationship

10

15

20

25

30

35

40

45

50

55

60

65

8

between an identifier of the to-be-transmitted service flow in
a mobile network and an identifier of the virtual connection.

The to-be-transmitted service flow is also referred to as a
to-be-transmitted QoS flow, and a terminal may associate
to-be-transmitted upstream data with a corresponding to-be-
transmitted service flow according to a QoS rule. The
identifier of the to-be-transmitted service flow in the mobile
network is used to uniquely identify the service flow in a
PDU session. The identifier of the to-be-transmitted service
flow in the mobile network may be a 5QI in a 5G network.
This is not limited in this application.

In a GPON, a GEM may be used to bear a plurality of
services. Therefore, a plurality of virtual connections may
exist between the gateway and an optical line terminal, and
each virtual connection is used to bear one or more services.
Each virtual connection may be referred to as a logical
connection, a GEM connection, a virtual channel, a logical
channel, or the like. Each virtual connection has a corre-
sponding GEM port, and the virtual connection may be
uniquely identified by using a GEM port identifier (GEM
Port 1D, Gemport ID). The virtual connection in step S401
is a virtual connection between the gateway and the optical
line terminal that are corresponding to the to-be-transmitted
service, and the identifier of the virtual connection is a GEM
port ID corresponding to the virtual connection.

A network may obtain the mapping relationship between
the identifier of the to-be-transmitted service flow in the
mobile network and the identifier of the virtual connection
in at least the following optional manners, which are not
limitative.

Optional manner 1: The mapping relationship between the
identifier of the to-be-transmitted service flow in the mobile
network and the identifier of the virtual connection is
preconfigured for the gateway. For example, a core network
device, such as an SMF network element, preconfigures the
mapping relationship between the identifier of the to-be-
transmitted service flow in the mobile network and the
identifier of the virtual connection for the gateway.

Optional manner 2: The mapping relationship between the
identifier of the to-be-transmitted service flow in the mobile
network and the identifier of the virtual connection is
preconfigured for the terminal. For example, a core network
device, such as an SMF network element, preconfigures the
mapping relationship between the identifier of the to-be-
transmitted service flow in the mobile network and the
identifier of the virtual connection for the terminal. Further,
the terminal sends the mapping relationship between the
identifier of the to-be-transmitted service flow in the mobile
network and the identifier of the virtual connection to the
gateway. In this case, the gateway does not need to store or
cache mapping relationships between identifiers of to-be-
transmitted service flows corresponding to all terminals in
the mobile network and identifiers of virtual connections, so
that storage pressure of the gateway can be reduced.

For example, the mapping relationship between the iden-
tifier of the to-be-transmitted service flow in the mobile
network and the identifier of the virtual connection may be
a mapping relationship shown in Table 1.

TABLE 1
Service flow QFI Gemport ID
Game service flow QFl-a Gemport 1
Over the top (Over The Top, QFI-b Gemport 2
OTT) video service flow
Conference call service flow QFl-c Gemport 2
Web browsing service flow QFI-d Gemport 3
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As shown in Table 1, if the to-be-transmitted service flow
is the game service flow in Table 1, based on the mapping
relationship shown in the first row of Table 1, the gateway
should map the game service flow to a virtual connection
identified by the Gemport 1.

Step S402: The gateway maps the to-be-transmitted ser-
vice flow to a virtual bearer based on a mapping relationship
between the identifier of the virtual connection and an
identifier of the virtual bearer.

The virtual bearer is a container for bearing a service in
an upstream direction of a GPON. The virtual bearer is also
referred to as a transmission container T-CONT. All virtual
connections or Gemports need to be mapped to the virtual
bearer. The optical line terminal transmits the service flow to
a core network side through DBA scheduling. The virtual
bearer is an upstream traffic scheduling unit of DBA. Each
virtual bearer is uniquely identified by an Alloc-ID. The
Alloc-ID is allocated by each GPON port of the optical line
terminal. In other words, gateways on a same GPON port of
the optical line terminal do not have virtual bearers with a
same Alloc-ID. The virtual bearer in step S402 is a virtual
bearer between the gateway and the optical line terminal that
are corresponding to the virtual connection in step S401, that
is, a virtual bearer between the gateway and the optical line
terminal that are corresponding to the to-be-transmitted
service flow.

One virtual connection may be mapped to one virtual
bearer, and a plurality of virtual connections may also be
mapped to a same virtual bearer.

Step S403: The gateway maps the to-be-transmitted ser-
vice flow to a virtual bearer queue based on a mapping
relationship between a quality of service characteristic iden-
tifier of the to-be-transmitted service flow and an identifier
of the virtual bearer queue in the virtual bearer, to transmit
the to-be-transmitted service flow to the optical line termi-
nal.

The quality of service (QoS) characteristic identifier of
the to-be-transmitted service flow is used to identify a QoS
characteristic corresponding to the to-be-transmitted service
flow. The QoS characteristic is also referred to as QoS
configuration. In the 5G network, the identifier is a 5QI, and
the QoS characteristic represented by the identifier includes:
an ARP, an RQA, notification control, a flow bit rate, a
session-AMBR, and a UE-AMBR.

Each virtual bearer has at least one virtual bearer queue.
For example, each T-CONT has eight T-CONT queues.

Each service flow has a corresponding quality of service
characteristic identifier. For example, it is assumed that the
quality of service characteristic identifier herein is the 5QI,
and the identifier of the service flow in the mobile network
is a QFI. For example, a mapping relationship between the
5QI and the QFI of the service flow is shown in Table 2.

TABLE 2
Service flow QFI 5QI
Game service flow QFl-a 10
OTT video service flow QFI-b 11
Conference call service flow QFl-c 20
Web browsing service flow QFI-d 21

The network may obtain the mapping relationship
between the quality of service characteristic identifier of the
to-be-transmitted service flow and the identifier of the
virtual bearer queue in the virtual bearer in at least the
following optional manners, which are not limitative.
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Optional manner 1: The mapping relationship between the
quality of service characteristic identifier of the to-be-
transmitted service flow and the identifier of the virtual
bearer queue is preconfigured for the gateway. For example,
a core network device, such as an SMF network element,
preconfigures the mapping relationship between the quality
of service characteristic identifier of the to-be-transmitted
service flow and the identifier of the virtual bearer queue for
the gateway.

Optional manner 2: The mapping relationship between the
quality of service characteristic identifier of the to-be-
transmitted service flow and the identifier of the virtual
bearer queue is preconfigured for the terminal. For example,
a core network device, such as an SMF network element,
preconfigures the mapping relationship between the quality
of service characteristic identifier of the to-be-transmitted
service flow and the identifier of the virtual bearer queue for
the terminal. Further, the terminal sends the mapping rela-
tionship between the quality of service characteristic iden-
tifier of the to-be-transmitted service flow and the identifier
of the virtual bearer queue to the gateway. In this case, the
gateway does not need to store or cache mapping relation-
ships between quality of service characteristic identifiers of
to-be-transmitted service flows corresponding to all termi-
nals and identifiers of virtual bearer queues, so that storage
pressure of the gateway can be reduced.

For example, the mapping relationship between the qual-
ity of service characteristic identifier of the to-be-transmitted
service flow and the identifier of the virtual bearer queue
may be a mapping relationship shown in Table 3.

TABLE 3
Identifier of a
Service flow 5QI virtual bearer queue
Game service flow 10

OTT video service flow
Conference call service flow
Web browsing service flow

O N

As shown in Table 3, if the to-be-transmitted service flow
is the game service flow in Table 3, the gateway maps, based
on the mapping relationship shown in the first row of Table
3, the game service flow to a queue identified by the
identifier 7 of the virtual bearer queue. Based on this, the
gateway transmits the to-be-transmitted service flow to the
optical line terminal by scheduling the queue identified by
the identifier 7.

Optionally, a higher priority of the to-be-transmitted ser-
vice flow indicates a higher priority of the virtual bearer
queue. For example, an ARP parameter of the to-be-trans-
mitted service flow determines the priority of the to-be-
transmitted service flow. A higher priority indicates a higher
priority of a corresponding virtual bearer queue. As shown
in Table 3, after the 5QI parameter of the service flow is
determined, the ARP parameter included in the QoS con-
figuration indexed by the 5QI is also determined, that is, the
priority is determined, and the priority is consistent with the
priority of the virtual bearer queue. Assuming that a priority
order of each service flow in column 1 of Table 3 is: the
game service flow>the OTT video service flow>the confer-
ence call service flow>the web browsing service flow, a
priority order of virtual bearer queues is: the virtual bearer
queue 7>the virtual bearer queue 5>the virtual bearer queue
6>the virtual bearer queue 0.

Optionally, after obtaining the to-be-transmitted service
flow, the optical line terminal transmits the to-be-transmitted
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service flow to a wireless core network by using an AN, so
that the core network performs corresponding processing on
the to-be-transmitted service flow.

It is assumed that the identifier of the to-be-transmitted
service flow in the mobile network is the QFI, the quality of
service characteristic identifier of the to-be-transmitted ser-
vice flow is the 5QI, the identifier of the virtual connection
is the GEM port identifier, and the virtual bearer is the
T-CONT. As shown in FIG. 5, the gateway first obtains the
QFI and the 5QI of the to-be-transmitted service flow,
determines a GEM port identifier corresponding to the
to-be-transmitted service flow based on a mapping relation-
ship between a QFI of each service flow and a GEM port
identifier, maps the to-be-transmitted service flow to a
corresponding T-CONT based on a correspondence between
a GEM port and the T-CONT, determines a T-CONT queue
1D corresponding to the to-be-transmitted service flow based
on a mapping relationship between the 5QI of each service
flow and the T-CONT queue ID, and finally maps the
to-be-transmitted service flow to a T-CONT queue corre-
sponding to the T-CONT queue ID.

In conclusion, this application provides a data transmis-
sion method, including: The gateway maps the to-be-trans-
mitted service flow to the virtual connection based on the
mapping relationship between the identifier of the to-be-
transmitted service flow in the mobile network and the
identifier of the virtual connection, maps the to-be-transmit-
ted service flow to the virtual bearer based on the mapping
relationship between the identifier of the virtual connection
and the identifier of the virtual bearer, and maps the to-be-
transmitted service flow to the virtual bearer queue based on
the mapping relationship between the quality of service
characteristic identifier of the to-be-transmitted service flow
and the identifier of the virtual bearer queue in the virtual
bearer, to transmit the to-be-transmitted service flow to the
optical line terminal. In this way, the identifier of the
to-be-transmitted service flow in the mobile network and the
quality of service characteristic identifier of the to-be-
transmitted service flow are introduced into a fixed-mobile
convergence network, and when the service flow is sched-
uled, scheduling is performed based on the quality of service
characteristic identifier of the to-be-transmitted service flow,
which is consistent with a scheduling manner in the mobile
network. Therefore, scheduling of the to-be-transmitted ser-
vice flow is not delayed. Further, the mapping relationship
between the identifier of the to-be-transmitted service flow
in the mobile network and the identifier of the virtual
connection is preconfigured for the terminal. In this case, the
gateway does not need to store or cache mapping relation-
ships between identifiers of to-be-transmitted service flows
corresponding to all terminals in the mobile network and
identifiers of virtual connections, so that storage pressure of
the gateway can be reduced. Similarly, the mapping rela-
tionship between the quality of service characteristic iden-
tifier of the to-be-transmitted service flow and the identifier
of the virtual bearer queue is preconfigured for the terminal.
In this case, the gateway does not need to store or cache
mapping relationships between quality of service character-
istic identifiers of to-be-transmitted service flows corre-
sponding to all terminals and identifiers of virtual bearer
queues, so that storage pressure of the gateway can be
reduced. Further, a higher priority of the to-be-transmitted
service flow indicates a higher priority of the virtual bearer
queue. Based on this, it can be ensured that a service flow
with a higher priority in the mobile network is preferentially
scheduled in the fixed-mobile convergence network.
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FIG. 6 is a flowchart of a data transmission method
according to another embodiment of this application. Net-
work elements involved in the method include a part or all
of a gateway and a part or all of a terminal. The part of the
gateway may be a processor, a processing unit, a chip, or the
like in the gateway. The part of the terminal may be a
processor, a processing unit, a chip, or the like in the
terminal. The following describes the technical solution of
this application by using the gateway and the terminal as
execution bodies. As shown in FIG. 6, before step S401, the
method further includes the following steps.

Step S601: The terminal obtains an identifier of a to-be-
transmitted service flow in a mobile network and a quality
of service characteristic identifier of the to-be-transmitted
service flow.

An operator server performs QoS planning on service
traffic based on a subscribed service of a user, and delivers
a mapping relationship between a service identification rule
and the identifier of the service flow in the mobile network
to the terminal. The terminal performs matching on the
service flow according to the service identification rule,
maps the service flow to a corresponding identifier in the
mobile network, and identifies the quality of service char-
acteristic identifier of the service flow, to identify priorities
of different services. For example, Table 2 shows QFIs and
5QIs corresponding to different service flows.

Step S602: The terminal sends the identifier of the to-be-
transmitted service flow in the mobile network and the
quality of service characteristic identifier of the to-be-
transmitted service flow to the gateway.

After receiving the to-be-transmitted service flow, the
gateway may obtain, by parsing based on a format of the
to-be-transmitted service flow, the identifier of the to-be-
transmitted service flow in the mobile network and the
quality of service characteristic identifier of the to-be-
transmitted service flow.

In conclusion, in this application, the terminal may obtain
the identifier of the to-be-transmitted service flow in the
mobile network and the quality of service characteristic
identifier of the to-be-transmitted service flow, and transmit
the two identifiers to the gateway. Therefore, the gateway
introduces the identifier of the to-be-transmitted service flow
in the mobile network and the quality of service character-
istic identifier into a fixed-mobile convergence network, and
performs scheduling based on the quality of service char-
acteristic identifier of the to-be-transmitted service flow
when scheduling the service flow, which is consistent with
a scheduling manner in the mobile network. Therefore,
scheduling of the to-be-transmitted service flow is not
delayed.

FIG. 7 is a schematic diagram of a data transmission
apparatus according to an embodiment of this application.
The data transmission apparatus is a part or all of the
foregoing gateway. As shown in FIG. 7, the apparatus
includes: a first mapping module 701, configured to map a
to-be-transmitted service flow to a virtual connection based
on a mapping relationship between an identifier of the
to-be-transmitted service flow in a mobile network and an
identifier of the virtual connection, where the virtual con-
nection is a virtual connection between a gateway and an
optical line terminal that are corresponding to the to-be-
transmitted service; a second mapping module 702, config-
ured to map the to-be-transmitted service flow to a virtual
bearer based on a mapping relationship between the identi-
fier of the virtual connection and an identifier of the virtual
bearer, where the virtual bearer is a virtual bearer between
the gateway and the optical line terminal that are corre-
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sponding to the virtual connection; and a third mapping
module 703, configured to map the to-be-transmitted service
flow to a virtual bearer queue based on a mapping relation-
ship between a quality of service characteristic identifier of
the to-be-transmitted service flow and an identifier of the
virtual bearer queue in the virtual bearer, to transmit the
to-be-transmitted service flow to the optical line terminal.

Optionally, a higher priority of the to-be-transmitted ser-
vice flow indicates a higher priority of the virtual bearer
queue.

Optionally, the mapping relationship between the identi-
fier of the to-be-transmitted service flow in the mobile
network and the identifier of the virtual connection is
preconfigured for the gateway.

Alternatively, the mapping relationship between the iden-
tifier of the to-be-transmitted service flow in the mobile
network and the identifier of the virtual connection is
preconfigured for the terminal. Correspondingly, the appa-
ratus further includes: a first receiving module 704, config-
ured to receive the mapping relationship that is between the
identifier of the to-be-transmitted service flow in the mobile
network and the identifier of the virtual connection and that
is sent by the terminal.

Optionally, the mapping relationship between the quality
of service characteristic identifier of the to-be-transmitted
service flow and the identifier of the virtual bearer queue is
preconfigured for the gateway.

Alternatively, the mapping relationship between the qual-
ity of service characteristic identifier of the to-be-transmitted
service flow and the identifier of the virtual bearer queue is
preconfigured for the terminal. Correspondingly, the appa-
ratus further includes: a second receiving module 705,
configured to receive the mapping relationship that is
between the quality of service characteristic identifier of the
to-be-transmitted service flow and the identifier of the
virtual bearer queue and that is sent by the terminal.

Optionally, the apparatus further includes: a third receiv-
ing module 706, configured to receive the identifier that is of
the to-be-transmitted service flow in the mobile network and
that is sent by the terminal, and the quality of service
characteristic identifier that is of the to-be-transmitted ser-
vice flow and that is sent by the terminal.

The data transmission apparatus provided in this applica-
tion may be configured to perform the foregoing data
transmission method. For corresponding content and effects
of the data transmission apparatus, refer to the method
embodiments. Details are not described herein again.

FIG. 8 is a schematic diagram of a gateway 800 according
to an embodiment of this application. As shown in FIG. 8,
components of the gateway are specifically described below
with reference to FIG. 8. A processor 801 is a control center
of the gateway, and may be one processor, or may be a
general term of a plurality of processing elements. For
example, the processor 801 is a central processing unit
(CPU), an application-specific integrated circuit (ASIC), or
one or more integrated circuits configured to implement the
embodiments of this application, for example, one or more
microprocessors, or one or more field programmable gate
arrays (FPGAs).

The processor 801 may execute various functions of the
gateway by running or executing a software program stored
in a memory 802 and invoking data stored in the memory
802.

During specific implementation, in an embodiment, the
processor 801 may include one or more CPUs, for example,
a CPU 0 and a CPU 1 in FIG. 8.
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During specific implementation, in an embodiment, the
gateway may include a plurality of processors such as the
processor 801 and a processor 805 shown in FIG. 8. Each of
the processors may be a single-core (single-CPU) processor
or may be a multi-core (multi-CPU) processor. The proces-
sor herein may be one or more gateways, circuits, and/or
processing cores configured to process data (for example,
computer program instructions).

The memory 802 may be a read-only memory (ROM) or
another type of static storage device that can store static
information and instructions, or a random access memory
(RAM) or another type of dynamic storage device that can
store information and instructions, or may be an electrically
erasable programmable read-only memory (EEPROM), a
compact disc read-only memory (CD-ROM) or another
compact disc storage, or an optical disc storage (including a
compact disc, a laser disc, an optical disc, a digital versatile
disc, a Blu-ray disc, and the like), a magnetic disk storage
medium or another magnetic storage device, or any other
medium that can be used to carry or store expected program
code in a form of an instruction or a data structure and that
can be accessed by a computer, but is not limited thereto.
The memory 802 may exist independently, and is connected
to the processor 801 through a communications bus 804. The
memory 802 may alternatively be integrated with the pro-
cessor 801.

The memory 802 is configured to store a software pro-
gram for executing the solutions of this application, and the
processor 801 controls execution, to implement the method
provided in the foregoing method embodiments.

A transceiver 803 is configured to communicate with
another gateway. Certainly, the transceiver 803 may be
further configured to communicate with a communications
network, for example, the Ethernet, a radio access network
(RAN), or a wireless local area network (WLAN). The
transceiver 803 may include a receiving unit for implement-
ing a receiving function and a sending unit for implementing
a sending function.

The communications bus 804 may be an industry standard
architecture (ISA) bus, a peripheral component interconnect
(PCI) bus, an extended industry standard architecture
(EISA) bus, or the like. The bus may be classified into an
address bus, a data bus, a control bus, and the like. For ease
of representation, only one thick line is used to represent the
bus in FIG. 8, but this does not mean that there is only one
bus or only one type of bus.

The gateway structure shown in FIG. 8 does not constitute
a limitation on the gateway. The gateway may include more
or fewer components than those shown in the figure, or some
components may be combined, or different component
arrangements may be used.

The gateway provided in this application may be config-
ured to perform the foregoing data transmission method. For
corresponding content and effects of the gateway, refer to the
method embodiments. Details are not described herein
again.

This application further provides a chip. The chip is
configured to perform the foregoing data transmission
method. For corresponding content and effects of the chip,
refer to the method embodiments. Details are not described
herein again.

This application further provides a non-transitory com-
puter-readable storage medium that stores computer instruc-
tions. The computer instructions are used to enable a com-
puter to perform the foregoing data transmission method.
For corresponding content and effects of the non-transitory
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computer-readable storage medium, refer to the method
embodiments. Details are not described herein again.

This application further provides a computer program
product. The computer program product includes computer
instructions, and the computer instructions are used to
enable a computer to perform the foregoing data transmis-
sion method. For corresponding content and effects of the
computer program product, refer to the method embodi-
ments. Details are not described herein again.

What is claimed is:

1. A method, applied to a part or all of a gateway, the
method comprising: mapping a to-be-transmitted service
flow to a virtual connection based on a mapping relationship
between an identifier of the to-be-transmitted service flow in
a mobile network and an identifier of the virtual connection,
wherein the virtual connection is between the gateway and
an optical line terminal that each correspond to the to-be-
transmitted service flow; mapping the to-be-transmitted ser-
vice flow to a virtual bearer based on a mapping relationship
between the identifier of the virtual connection and an
identifier of the virtual bearer, wherein the virtual bearer is
between the gateway and the optical line terminal that each
correspond to the virtual connection;

receiving a mapping relationship that is between a quality

of service characteristic identifier of the to-be-trans-
mitted service flow and an identifier of a virtual bearer
queue and that is sent by the optical line terminal; and
mapping the to-be-transmitted service flow to the vir-
tual bearer queue based on the mapping relationship
between the quality of service characteristic identifier
of the to-be-transmitted service flow and the identifier
of the virtual bearer queue in the virtual bearer, to
transmit the to-be-transmitted service flow to the opti-
cal line terminal, wherein the mapping relationship
between the quality of service characteristic identifier
of the to-be-transmitted service flow and the identifier
of the virtual bearer queue is preconfigured for the
optical line terminal.

2. The method according to claim 1, wherein a higher
priority of the to-be-transmitted service flow indicates a
higher priority of the virtual bearer queue.

3. The method according to claim 1, wherein the mapping
relationship between the identifier of the to-be-transmitted
service flow in the mobile network and the identifier of the
virtual connection is preconfigured for the gateway.

4. The method according to claim 1, wherein the mapping
relationship between the identifier of the to-be-transmitted
service flow in the mobile network and the identifier of the
virtual connection is preconfigured for the optical line
terminal; and

wherein the method further comprises:

receiving the mapping relationship that is between the
identifier of the to-be-transmitted service flow in the
mobile network and the identifier of the virtual
connection and that is sent by the optical line termi-
nal.

5. The method according to claim 1, further comprising:

before mapping the to-be-transmitted service flow to the

virtual connection based on the mapping relationship
between the identifier of the to-be-transmitted service
flow in the mobile network and the identifier of the
virtual connection, receiving the identifier that is of the
to-be-transmitted service flow in the mobile network
and that is sent by the optical line terminal, and the
quality of service characteristic identifier that is of the
to-be-transmitted service flow and that is sent by the
optical line terminal.
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6. A gateway, comprising:

at least one processor; and

a non-transitory memory communicatively connected to

the at least one processor; and

wherein the non-transitory memory stores instructions

that are executable by the at least one processor, and the
instructions comprise instructions for:
receiving an identifier of a to-be-transmitted service flow
in a mobile network and a quality of service charac-
teristic identifier of the to-be-transmitted service flow;

after receiving the identifier of the to-be-transmitted ser-
vice flow in the mobile network and the quality of
service characteristic identifier of the to-be-transmitted
service flow, mapping the to-be-transmitted service
flow to a virtual connection based on a mapping
relationship between the identifier of the to-be-trans-
mitted service flow in the mobile network and an
identifier of the virtual connection, wherein the virtual
connection is between the gateway and an optical line
terminal that each correspond to the to-be-transmitted
service flow;

mapping the to-be-transmitted service flow to a virtual

bearer based on a mapping relationship between the
identifier of the virtual connection and an identifier of
the virtual bearer, wherein the virtual bearer is between
the gateway and the optical line terminal that each
correspond to the virtual connection; and

mapping the to-be-transmitted service flow to a virtual

bearer queue based on a mapping relationship between
the quality of service characteristic identifier of the
to-be-transmitted service flow and an identifier of the
virtual bearer queue in the virtual bearer, to transmit the
to-be-transmitted service flow to the optical line termi-
nal.

7. The gateway according to claim 6, wherein a higher
priority of the to-be-transmitted service flow indicates a
higher priority of the virtual bearer queue.

8. The gateway according to claim 6, wherein the map-
ping relationship between the identifier of the to-be-trans-
mitted service flow in the mobile network and the identifier
of the virtual connection is preconfigured for the gateway.

9. The gateway according to claim 6, wherein the map-
ping relationship between the identifier of the to-be-trans-
mitted service flow in the mobile network and the identifier
of the virtual connection is preconfigured for the optical line
terminal; and

wherein the instructions further comprise instructions for:

receiving the mapping relationship that is between the
identifier of the to-be-transmitted service flow in the
mobile network and the identifier of the virtual
connection and that is sent by the optical line termi-
nal.

10. The gateway according to claim 6, wherein the
mapping relationship between the quality of service char-
acteristic identifier of the to-be-transmitted service flow and
the identifier of the virtual bearer queue is preconfigured for
the gateway.

11. The gateway according to claim 6, wherein the map-
ping relationship between the quality of service character-
istic identifier of the to-be-transmitted service flow and the
identifier of the virtual bearer queue is preconfigured for the
optical line terminal; and

wherein the instructions further comprise instructions for:

receiving the mapping relationship that is between the
quality of service characteristic identifier of the
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to-be-transmitted service flow and the identifier of
the virtual bearer queue and that is sent by the optical
line terminal.

12. A non-transitory computer-readable storage medium
storing instructions that are executable by at least one
processor, the instructions including instructions to: map a
to-be-transmitted service flow to a virtual connection based
on a mapping relationship between an identifier of the
to-be-transmitted service flow in a mobile network and an
identifier of the virtual connection, wherein the virtual
connection is between a gateway and an optical line terminal
that each correspond to the to-be-transmitted service flow;
map the to-be-transmitted service flow to a virtual bearer
based on a mapping relationship between the identifier of the
virtual connection and an identifier of the virtual bearer,
wherein the virtual bearer is between the gateway and the
optical line terminal that each correspond to the virtual
connection; map the to-be-transmitted service flow to a
virtual bearer queue based on a mapping relationship
between a quality of service characteristic identifier of the
to-be-transmitted service flow and an identifier of the virtual
bearer queue in the virtual bearer, to transmit the to-be-
transmitted service flow to the optical line terminal; and
before mapping the to-be-transmitted service flow to the
virtual connection based on the mapping relationship
between the identifier of the to-be-transmitted service flow
in the mobile network and the identifier of the virtual
connection, receive the identifier that is of the to-be-trans-
mitted service flow in the mobile network and that is sent by
the optical line terminal, and the quality of service charac-
teristic identifier that is of the to-be-transmitted service flow
and that is sent by the optical line terminal.

13. The non-transitory computer-readable storage
medium storing according to claim 12, wherein a higher
priority of the to-be-transmitted service flow indicates a
higher priority of the virtual bearer queue.
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14. The non-transitory computer-readable storage
medium storing according to claim 12, wherein the mapping
relationship between the identifier of the to-be-transmitted
service flow in the mobile network and the identifier of the
virtual connection is preconfigured for the gateway.

15. The non-transitory computer-readable storage
medium storing according to claim 12, wherein the mapping
relationship between the identifier of the to-be-transmitted
service flow in the mobile network and the identifier of the
virtual connection is preconfigured for the optical line
terminal; and wherein the instructions further include
instructions to: receive the mapping relationship that is
between the identifier of the to-be-transmitted service flow
in the mobile network and the identifier of the virtual
connection and that is sent by the optical line terminal.

16. The non-transitory computer-readable storage
medium according to claim 12, wherein the mapping rela-
tionship between the quality of service characteristic iden-
tifier of the to-be-transmitted service flow and the identifier
of the virtual bearer queue is preconfigured for the gateway.

17. The non-transitory computer-readable storage
medium according to claim 12, wherein the mapping rela-
tionship between the quality of service characteristic iden-
tifier of the to-be-transmitted service flow and the identifier
of the virtual bearer queue is preconfigured for the optical
line terminal.

18. The non-transitory computer-readable storage
medium according to claim 12, wherein the instructions
further include instructions to: receive the mapping relation-
ship that is between the quality of service characteristic
identifier of the to-be-transmitted service flow and the
identifier of the virtual bearer queue and that is sent by the
optical line terminal.



